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(54) BRAKING AND AUXILIARY PC 

COMBUSTION ENGINE 
(11) 5-260609 (A) (43) 8.10.1993 (19) JP 

(21) Appl. No. 4-49870 (22) 6.3.1992 
(71) HINO MOTORS LTD (72) TAKAYUKI SUZUKI(l) 
(51) Int. CI 5 . B60Lll/12,B60L7/20,B60L9/18,H02J7/00,H02J7/14,H02J9/06 

PURPOSE: To improve utilization efficiency of electric energy and to reduce 
weight of a power source by forming a DC circuit of an inverter for bilaterally 
converting electric energy between a polyphase AC circuit of a squirrel-cage 
polyphase induction machine coupled directly to an internal combustion engine 
and the DC circuit of an electrostatic capacity. 

CONSTITUTION: Electric energy is bilaterally transmitted by AC/DC- or DC/AC- 
converting it by an inverter 4 connected to a squirrel-cage polyphase induction 
machine 2 coupled directly to an internal combustion engine 1 and a DC side 
formed of an electrostatic capacity circuit 20. An inverter controller 5 controls 
the inverter 4 according to an output of a rotation sensor 6, a voltage of the 
circuit 20 and an output of a CT of a semiconductor switch circuit 12. When 
a brake force is applied to a rotation system, the machine 2 is operated as 
a generator to charge the circuit 20. On the other hand, when a drive force 
is applied to the system, charge of the circuit 20 is DC/AC-converted by the 
inverter 4 to drive the machine 2, thereby applying auxiliary power to the 
engine 1. 




11: resistor. 13: detector. 14: switch control circuit. 15: 
current detector 



(54) BRAKING AND AUXILIARY POWER APPARATUS FOR INTERNAL 

COMBUSTION ENGINE 
(11) 5-260610 (A) (43) 8.10.1993 (19) JP 

(21) Appl. No. 4-49911 (22) 6.3.1992 
(71) HINO MOTORS LTD (72) TAKAYUKI SUZUKI(l) 

(51) Int. CP. B60Lll/18,B60K25/02,B60L7/20,B60L9/18,B60Lll/14,H02J9/06,H02M7/48//H02P5/41 

PURPOSE: To start an internal combustion engine even if charge of an electrostat- 
ic capacity becomes zero by connecting a storage battery to an electrostatic 
capacity of an inverter for converting energy through a step-up and step-down 
transformer between a squirrel -cage polyphase induction machine coupled direct- 
ly to the engine and a DC circuit formed of the capacity. 

CONSTITUTION: Electric energy is bilaterally transmitted by AC /DC- or DC/AC- 
converting it by an inverter 4 connected between a squirrel-cage polyphase 
induction machine 2 coupled directly to an internal combustion engine 1 and 
an electrostatic capacity circuit 20 for forming a DC side. An inverter controller 
5 controls the inverter 4 according to a rotating speed of the engine 1, a voltage 
of the circuit 20 and a current of a semiconductor switch circuit 12. At the 
time of braking, the machine 2 generates to charge the circuit 20. When auxilia- 
ry power is DC/AC-converted to drive the machine 2. A storage battery 22 
having a small capacity is connected in parallel with the circuit 20 through 
a step-up and step-down converter 21. Thus, even when charge of the circuit 
20 is zero, the engine 1 is easily started, and a power source is reduced in 
weight. 




6: rotation sensor. U: resistor, 13: detector, 14: switch 
control circuit, IS: current detector. a: operation input, 
retarder switch ON /OFF, accelerator sensor voltage, key 
switch signal 



(54) ELECTRIC ROAD VEHICLE USING FUEL CELL 
(11) 5-260611 (A) (43) 8.10.1993 (19) JP 

(21) Appl. No. 4-51668 (22) 10.3.1992 

(71) SANYO ELECTRIC CO LTD (72) NOBUYOSHI NISHIZAWA(4) 
(51) Int. CP. B60Lll/18,B60Kl/00 

PURPOSE: To facilitate installations of a fuel cell, a storage battery and a periph- 
eral unit of an electric road vehicle using the fuel cell and inspection and mainte- 
nance operations. 

CONSTITUTION: A space of a perpendicular direction to a traveling direction 
of an electric road vehicle is provided at an interval position of front wheels 
and rear wheels vehicle body. A power source 4 formed by unitizing a fuel 
cell 6 for generating a current by a chemical reaction of hydrogen with oxygen 
in the air, hydrogen storage means for supplying fuel hydrogen to the cell 6 
and a storage battery 7 for storing power generated from the cell 6 is 
detachably stored in the space. The power source 4 is electrically connected 
to a vehicle drive motor 10 provided at the body side through a detachable 
connector 9. 
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Abstract 



PURPOSE:To start an internal combustion engine even if charge of an electrostatic capacity becomes zero 
by connecting a storage battery to an electrostatic capacity of an inverter for converting energy through a 
step-up and step-down transformer between a squirrel-cage polyphase induction machine coupled directly 
to the engine and a DC circuit formed of the capacity. 

CONSTITUTION: Electric energy is bilaterally transmitted by AC/DC- or DC/AC- converting it by an inverter 4 
connected between a squirrel-cage polyphase induction machine 2 coupled directly to an internal 
combustion engine 1 and an electrostatic capacity circuit 20 for forming a DC side. An inverter controller 5 
controls the inverter 4 according to a rotating speed of the engine 1 , a voltage of the circuit 20 and a current 
of a semiconductor switch circuit 12. At the time of braking, the machine 2 generates to charge the circuit 
20. When auxiliary power is DC/AC-converted to drive the machine 2. A storage battery 22 having a small 
capacity is connected in parallel with the circuit 20 through a step-up and step-down converter 21 . Thus, 
even when charge of the circuit 20 is zero, the engine 1 is easily started, and a power source is reduced in 
weight. 
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